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Q1. (8 points):   Let U  be the universal set, where  
 { }all whole numbers less than 11U =  

 { }all even natural numbers less than or equal to 8A = ,  and let 

 { }2| 2  where  is an integer such that 0 3B y y x x x x= = + ≤ < , 

Find each of the following. 
(a):   U =   
  

(b):   A =   
   
(c):   A ′ =  
 

(d):   U ′ =  
 

(e):   ′∅ =  
 

(f):   B =   
  

(g):   B ′ =   
      

(h):   A B′ ′∩ =   
       

Solution: 
(a):   { }0,  1,  2,  3,  4,  5,  6,  7,  8,  9,  10U =    

(b):   { }2,  4,  6,  8A =        

(c):   { }0,  1,  3,  5,  7,  9,  10A ′ =       

(d):   U ′ = ∅         
(e):   U′∅ =         
(f):   { }0,  3,  8B =   

(g):   { }1,2,4,5,6,7,9,10B ′ =        

(h):   { }1,5,7,9,10A B′ ′∩ =         
  
Question 2:  (6 points): Given the following numbers: 

0 22 2 27 12.11, , 1, 2, 5, 91, 2.12122123..., , 41, 2.23, , , , 3.14,
7 3 3 1.1

π
π

− −  

Complete the following: 

Integers: __________________________________________________ 

Rational Numbers: __________________________________________ 

Irrational Numbers: _________________________________________ 

Solution: 

Integers: 0 27 12.11, , 1, 2, 5, 91, 41, ,
3 1.1π

− −  
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Rational Numbers:  0 22 27 12.11, , 1, 2, 5, 91, , 41, 2.23, , 3.14,
7 3 1.1π

− −  

Irrational Numbers: 22.12122123..., ,
3

π  

Question 3: (7 points):  

If  
3
4

x = −  then find the value of the expression ( )17 3 8 4 3 2 ?x x− + − − =⎡ ⎤⎣ ⎦    

Solution: 
( ) [ ]

[ ]

[ ]

17 3 8 4 3 2 17 3 8 12 8

17 3 4 8

317 3 ( 4) 8
4

17 3 3 8
17 33

16

x x x x

x

− + − − = − + − +⎡ ⎤⎣ ⎦
= − + − +

⎡ ⎤⎛ ⎞= − + − − +⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
= − + +

= − +
=

 

Another Method:   

[ ]

3 3 917 3 8 4 3 2 17 3 6 4 2
4 4 4

17 3 6 9 8 17 3(11) 33 17 16

⎡ ⎤⎛ ⎞ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞− + − − − − = − + − − − −⎢ ⎜ ⎟ ⎜ ⎟ ⎥ ⎜ ⎟⎜ ⎟ ⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎣ ⎦⎣ ⎦
= − + − + + = − + = − =

  

Question 4: (8 points): Write the following expression without absolute value symbols and in simplest 
form. 
(a): 3 6 ,   6 3x x x+ − + − ≤ ≤ −        

(b):  ,  3 0
3

x x
x x

− < <
+ +

 

(c): 2 4 6x x x+ − + , 1x ≤ −  

(d):   ,  where 0.
xx x

x x
− ≠  

Solution:   
(a)     ( ) ( )3 6 3 6 2 9x x x x x− + − + = − − − − = − −  
 

(b)    
3 3 3 3

x x x x
x x x x

= = = −
+ + − + +

 

 
(c)   2 4 6 2 4 6 2 4 6 12x x x x x x x x x x+ − + = + + = − − − = −  

(d)    If  0  0

If  0  1 ( 1) 0

xx x xx
x x x x
x xx
x x

> ⇒ − = − =

−
< ⇒ − = − − − =

−

 



Math 001 Test I,   (Textbook Sections: R.1 to R.7)   Instructor: Sayed Omar, Term 141   Page 3 of 6   

Math 001 Test I,   (Textbook Sections: R.1 to R.7)   Instructor: Sayed Omar, Term 141   Page 3 of 6   

Question 5: (7 points):  TRUE or FALSE  
(A) The operation of division of real numbers is commutative.               

(B) The multiplicative inverse of  22
3

−  is  3
4

− .                    

(C) If 0,x < then  x x− = − .                    
(D) If  x is any real number, then x x− =                  

(E) If 0,x < then  1 1x x− = + .                   

(F) Any positive integer is either prime or composite.                  
(G) The set { }0,1 is closed with respect to addition.                 
Solution: 
(A) The operation of division of real numbers is commutative.     F        

(B) The multiplicative inverse of  22
3

−  is  3
4

− .        F       

Because 2 2 82 2
3 3 3

⎛ ⎞− = − + = −⎜ ⎟
⎝ ⎠

 so the multiplicative inverse is 3
8

−  

(C) If 0,x < then  x x− = − .          T       

(D) If  x is any real number, then x x− =        F        
Because if x  is a negative number then x x− = − . 

(E) If 0,x < then  1 1x x− = + .         F       
Because  1 ( 1) 1x x x− = − − = − + . 

(F) Any positive integer is either prime or composite.     F        
 Because 1 is neither a prime nor a composite number. 
(G) The set { }0,1 is closed with respect to addition.      F       
 Because  { }1 1 2 0,1+ = ∉  
Question 6: (7 points): (R.3 Exercise 94, page 30): Divide 4 24 2 5k k k− + +  by 2 1k + . 
Write your answer as Quotient

Divisor Divisor
RemaindDividend er

= +  

Solution:                                                     
                                                                                                                        Quotient                               
                                                                                                                                               
                                                                                                                                                 Dividend 
                                                                        Divisor 
 
 
 
                                                                                                                          
                                                                                                                                      
                                                                                                                                          
                                                                                                                                           
                                                                                                                                         Remainder  

4 2

2 21
4 2 10

1
5 52k

k
k kk

k
k

− +
+

=
+

− +
+

+  

4

4

2

2

2

2

2

2

                       

 
                

5 2 5
                   5 5

     

                               

  4 2

2    1 

1

5

 

5

0k

k k

k k

k
k

k k
k

k

+
− −

− + +
− −

−

+

+
+

+

+

− +
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Question 7: (7 points): (R.3 Example 9 (c), page 27):  4(2 ) ?a b+ =  

 
 
Question 8: (8 points): (R.4 Exercise 23 and 31): Factor each polynomial. 
(a):   2 2 2 210 2 5p q q p− − +  
(b):   3 212 10 42a a a+ −  
 
Solution: 
(a): 

 
(b): 

 
 
Question 9: (7 points): (R.5 Exercise 36): Find the following 

2 2 2 2 3 3

2 2 2 4 ?
( ) 2 ( )
x y x xy y x y
x y x xy y x y
− − + +

⋅ ÷ =
− − + −

 

Solution: 
4

2 2 2

2 2 2 2 3 3 2 2

3 3

2 2

3 3

2 2

4 2

2 2

2

( )( )

( )( )(

( )
( ) 2 ( ) ( ) ( )

)

( )( )( )
( )( )

x y
x y x xy y
x y x xy y x y x y x y x xy y

x y
x y x y x xy y

x y
x y x y x xy y

x y x xy y
x

x y x y

y

x y
− − + + − + − +

⋅ = ⋅
+

− + − +
=

+

− + − +
=

−
− − +

÷ ⋅

+

−

+ −
=

−

−

−
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Question 10: (7 points): (R.6 Recitation Q#4): Simplify ( ) ( ) ( )3 2 32 2 2 2 2 2n n n
y x x y x y

− −− −− −  
 

Solution:   
( ) ( ) ( ) ( ) ( ) ( )

( )( ) ( )
( ) ( )
( )

( )

3 3

32 2 2

2 3 3 22 2 2 2 2 2 2 2 2 2 2 2

22 2

22 2

2 2

2

2

32 2

2

1

n n n nn

n

n

n

n

n

n

n

y x x y x y x y y x x y

x y y x x y

x y x y

x y

x y

− −− − − − −

−−

−

−

−

−− − = − −

= ⎡ ⎤−⎣ ⎦

−

−

= −

= −

=
−

 

Question 11: (7 points):   Simplify the following expression:  
12 ?12 11

x

+ =
+

+

 

Solution: 
1 1 1 12 2 2 21 1 2 22 2 211 1 11

x
x

x x
x x

x x

+ = + = + = +
+ ++ + +

++ ++

 

   
1 1 6 4 1 7 52 22 2 3 2 3 2 3 2

1

x x x x
x x x x x

x

+ + + + +
= + = + = =

+ + + + +
+

 

Question 12: (7 points): (R.7 Recitation Q#2b): Simplify  
33 3

2 4 1
54 16 2

+ −  

Solution:   

3 33 3 3 3

3 3 3

3

3 3 3

3 3

2 4 1 2 4 1
54 16 2 2(27) 2(8) 2

2 4 1
3 2 2 2 2
1 2 2 1

32
4 2 4 5 5 41

3 2 3 62 4

+ − = + −

= + −

⎛ ⎞= + −⎜ ⎟
⎝ ⎠

⎛ ⎞ ⎛ ⎞= + = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
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Question 13: (7 points): (R.7 Recitation Q#2d): Simplify  
( ) ( )13 1013 102 2

2 1
− − −

−
 

 

Solution:   

( ) ( ) ( )
( )( ) ( )

13 1013 10 4 2 12 2 2 2 4 4 2 1
2 1 2 1 2 1 2 1 2 1

− +− − − − − −
= = = = − +

− − − − +
 

 

Question 14: (7 points) (R.7 Exercise 102, page 68): Rationalize the denominator of
3 3

1 
3 5−

. 

Solution: 

 
 


